A sixteen-month prospective survey of in-hospital cardiac arrests indicated that of 168 patients who received cardiopulmonary resuscitation, 27 (16%) survived to leave hospital. Ninety-three per cent of these patients were ambulant and 81 % were able to care for themselves. Poorest outcome was associated with initial rhythm of asystole, prolonged resuscitation and arrest in the Intensive Care Units. When compared with recent and past literature, these figures suggest that the incidence of successful outcome for cardiopulmonary resuscitation in hospitals has not changed significantly over the past twenty years.
We have examined and compared with other studies the recent success rate for in-hospital cardiac arrest, together with factors influencing outcome, in order to assess whether a decrease in mortality rate has occurred and whether any changes could be identified which might lead to more successful management.
PATIENTS AND METHODS
A prospective survey was carried out at Royal Prince Alfred Hospital, Sydney, of all cardiorespiratory arrests during a sixteenmonth period.
Cardiac arrest was diagnosed clinically on the criteria of absent pulses, cyanosis, loss of consciousness and absent or feeble respiration and by electrocardiograph trace if the patient was monitored. Information for the survey was obtained for each patient from specially designed Cardiac Arrest Forms and from the patient's hospital medical records. The data were then collected and verified each day and subsequently analysed by the authors. In addition, the persons involved in the resuscitation were questioned about events occurring in relation to the arrest and the probable cause. Subsequently, all patient records were reveiwed for additional information on outcome.
Royal Prince Alfred Hospital is an 1 1 50-bed general teaching hospital; the resuscitation policy consists of precordial thump for witnessed cardiac arrest and standard techniques for basic and advanced life support 3 initiated by nursing and medical staff immediately available at the scene of arrest and continued by a cardiac arrest team which is paged as soon as an arrest occurs.
Cardiac arrests occurring in the operating theatres and Intensive Care Unit were not attended by the cardiac arrest team but by the medical and nursing staff present.
RESULTS
A total of 174 CPRs were performed on 168 patients during the sixteen-month survey period, representing an average of 2.5 CPRs per week. One hundred and eight patients were males (64"70) and 60 were females (36%). The majority of cardiac arrests (81 "70) were witnessed by staff present at the scene. Of the 174 CPRs, 77 (44%) were initially successful (Table 1) , i.e. circulation was re-established. However, of the 71 patients so resuscitated, 44 subsequently died, leaving only 27 of the 168 patients (16%) who actually left hospital. Most arrests occurred in the age group 60-69 (Table  1) . Two patients aged 85 and 89 who suffered cardiac arrest ultimately left hospital. Results of CPR in relation to location of arrest are shown in Table 2 . Initial resuscitation was most successful when the patients were located in the X-ray Department (where the two arrests were due to analpyhylactic reactions), Intensive Care areas (General Intensive Care and Cardiac Surgery Intensive Care), Coronary Care Unit, Operating Theatres and in the Emergency Department. Least successful resuscitation rates were seen for arrests in general surgical wards and for arrests occurring outside of hospital where resuscitation was initiated by bystanders or paramedics and the patients then brought to the Emergency Department, CPR being continued by hospital staff (and hence included in the survey). None of the patients who arrested in Intensive Care areas was discharged from hospital (16 patients).
Most patients who arrested (55%) had a past history of ischaemic heart disease. Twenty-six patients (15%) had either terminal or malignant disease and in most of these, resuscitation was curtailed because of the nature of their underlying illness.
The probable cause of arrest is shown in Table 3 . Myocardial infarction or ischaemia was the commonest cause of arrest (43% of cases), followed by acute respiratory insufficiency (21 %). Primary cerebral causes consist of drug overdose, head injury, intracerebral haemorrhage or fitting. Arrests were attributed to an iatrogenic cause in 8 patients (5OJo); these consisted of anaphylaxis (3 cases), anaesthetic circuit disconnection (causing respiratory failure) (1), Swan-Ganz catheter manipulation causing arrhythmia (1), surgical error (1) and avoidable hyperkalaemia (1) or hypoglycaemia (1). Anaesthetic-related arrests included one anaphylactic reaction and the disconnection mentioned above. All arrests attributed to anaphylaxis were successfully resuscitated and discharged, whereas none attributed to pulmonary embolism could be resuscitated.
Initial rhythm in relation to outcome is shown in Table 4 . Asystole was the most frequent initial rhythm in this series (34OJo), followed by ventricular fibrillation (24OJo). Of the 59 patients with asystole, only 25OJo were able to be resuscitated and only one patient left hospital. In the case of ventricular tachycardia, 80OJo of patients were successfully resuscitated and half of these left hospital. The incidence of successful CPR with ventricular fibrillation as the initial rhythm was more than twice that of asystole and the percentage successfully discharged eleven times that of asystole. An initial rhythm of sinus bradycardia or other brady-arrhythmia was associated with a lower Anaesthesia and Intensive Care, Vol. 15 incidence of successful resuscitation and discharge than was ventricular fibrillation.
Eighty per cent of CPRs were conducted for 30 minutes or less; all CPRs taking longer than 30 minutes were eventually associated with death in hospital, even though some patients (2OJo) were able to be initially resuscitated. A similar finding has been reported by others. 4 . 6 Of the 27 patients eventually discharged, 25 had reactive pupils and showed some sign of consciousness (purposeful movements or obeying verbal commands) at the conclusion of the resuscitation. Only one patient, still unconscious 24 hours after arrest, was eventually discharged and she was ambulant, although with significant brain damage.
External cardiac compression was initiated by a member of the nursing staff in 39OJo and by a doctor in 61 OJo. In two cases, no CPR had been commenced by attendant nursing staff before the cardiac arrest team arrived at the bedside. Analysis of reports by cardiac arrest team registrars suggested that in several cases, CPR was being incorrectly performed, either by nursing staff or junior medical staff, at the time of arrival by the team. In particular, artificial ventilation was sometimes ineffecitve because of incorrect technique in use of equipment such as bag and mask.
Precordial thump was performed as an initial manoeuvre in 51 CPRs (29OJo) and was successful as the sole means of restoring electro-mechanical activity in three cases of witnessed arrest, although one of these patients sustained multiple rib fractures as a result of the manouevre. Respiratory management consisted of artificial ventilation initiated by nursing staff (in 45070 of cases) or by doctors (in the remainder) using the following modes of ventilation: self-expanding bag/mask system (Air Viva 11), 38%; soft bag/valve/mask system (Mapleson C), 28%; mouth-to-mouth ventilation, 24%; mouth-to-mask ventilation, 10%. A further 121 patients were intubated at the time of arrest, totalling 81070 of all CPRs in which intubation was involved as part of respiratory management.
Qualitative data derived from comments on our cardiac arrest forms described a number of organisational and equipment problems. On some occasions there was delay or malfunctioning of the paging system for the cardiac arrest team. We also recorded confusion by some medical staff regarding connectors and adaptors for ventilation equipment.
The clinical course subsequent to cardiac arrest of those patients who ultimately died after initially successful resuscitation is shown in Table 5 . There was no attempt at further resuscitation in 60% of those that re-arrested. At least 29% of these patients had some degree of brain damage after their initial resuscitation. Almost 60% of the patients who died did so within a few hours after their initial arrest. These patients died of progressive, unresponsive hypotension and could be considered to have never fully recovered from the first arrest. Most patients (75%) who died after initially successful resuscitation did so within the first seven days after their arrest.
The outcome of the 27 patients who left hospital is shown on Table 6 . Eighty-one per cent went home; all of these were ambulant and nearly all (910/0) were able to care for themselves. The degree of functional recovery in most cases was comparable to their pre-arrest status.
DISCUSSION
Studies over the past twenty years of resuscitation surveying in-hospital cardiac arrest are summarised in Table 7 . These indicate that while there is some variability in reported initial success rate and final outcome, an average of 13% of adult patients sustaining cardiac arrests will leave hospital. This contrasts with in-hospital cardiac arrests in the paediatric age group where some 40-50% of patients survive to leave hospital. 10,11 In both groups, the results appear to have changed little over the past ten to twenty years. Part of the reason for variability involves bias in some studies to larger numbers of patients with arrest complicating myocardial infarction in the Coronary Care Unit where successful resuscitation is more frequent. Our results confirm that patients resuscitated in the Coronary Care Unit and operating theatre, where personnel skilled in resuscitation are immediately available, were among the most likely to be discharged from hospital, together with those from the X-ray Department where the arrests were due to anaphylactic reactions, which have a good prognosis. Resuscitation of patients who arrest in Intensive Care wards, although initially highly successful (75%), ultimately showed 100% mortality. As confirmed by others,12 this is not surprising in view of the poor prognosis and mUltiple medical problems of many of these patients. While we would not advocate a 'no CPR' policy in the Intensive Care Units, the data do suggest that cardiac arrest is an event which may influence decisions to cease aggressive management of patients in the ICU.
There has been considerable discussion Our results confirm the findings of other authors 12 ,16,21,22 that ventricular fibrillation is associated with a much better prognosis than asystole. The improved outlook for out of hospital cardiac arrest does not appear to include those with initial rhythm of asytole 23 and in our series only one of the 59 patients with asystole was ultimately discharged from hospital.
Precordial thump has been recommended by the American Heart Association as suitable only for patients being monitored by ECG. 3 Nevertheless, it was performed in this series in 51 CPRs (29%), most of which were not monitored at the time of cardiac arrest, and was successful in restoring the circulation to sinus rhythm in three cases.
Mouth-to-mask ventilation, although widely taught in this hospital as an effective, simple and aesthetic method of expired air resuscitation, was, unfortunately, preferred in a very small number of cases in favour of more complex and sometimes inadequately used equipment. Improvement in CPR outcome might be possible by continued education in resuscitation techniques aimed both at nursing staff who were involved in initial management of patients in nearly 50% of cases and at medical staff where knowledge and performance of CPR is frequently suboptimal. 24 Clearly the outcome of CPR would also be improved if there were better selection of patients to be resuscitated. The decision to resuscitate, or not, should be made beforehand and a clear and accessible means of communicating the instructions to ward staff must be devised. Medico-legal concerns should not be allowed to create a climate in which significant numbers of terminally ill patients are inappropriately resuscitated.
